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(54) Title: FIXING DEVICE FOR FIXING VERTEBRA PARTS 



(57) Abstract: Bxing device for fixing two vertebra pans wim respect too one another, and ihe method fbr fixing two vertebra pans. 
52 This fixing device comprises fixing plates which have to be secured to the rslevant vertebra parts. The Sxing plates are provided viHth 
coonterfiunk openings for receiving the heads of fixing screws. Sleeves winch project out of the fixing plates and are to be hski id 
the vertebra adjoin these lixin^ openings. The fixing plates aze fixed with respect to one another with the aid of a comiecting system 
compxisjug two Hps, which He ai a distance ttom. one another, in one fixing plaie and a tongue, which csn be placed between the sdd 
lips, belonging to the a ther fixing plate. A clamping action of the fiongue between ifae lips can be brought about by a sipzeading action. 
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Fixing device for fixing vertebra parts 

The present invention relates to a fixing device fer fixing two hone parts with respect to 
one another, whicii device comprises two fixmg platesa wbich are each provided with 
5 openings for receiving securing means, such as screws for securing the said fiaung plate 
to the said bone part, as well as connecting means for fi^png the said fixing parts with 
respect to one another, said connecting means comprising a first connecting part, which 
is connected to the first fixing plate, and a second connecting part, wUdi is connected 
to the second fixing plate^ said first and second cannecting pairts being slideable along 
1 0 and fixable with respect to one another. 

A fixing device of this type is known from FR 2766353A, This device is used in 

■ 

particular, although not exclusively, for fixing vertebra parts. For £dl kinds of reasons, it 
is necessary for vertebrae to be fixed wifti respect to one anoAer, so ihat they can grow 
15 together. For fids purpose, the prior art uses a fixing device comprising fixing plates 
v^hich are to be secured to each of the vertebra parts. 

The fixing plates can move with respect to one anofiier. The fixisig plates bear against 
one anotfaert the lower fixing plate being provided with a screw thread and the upper 
20 fixing plate being provided with an opening for recdving a screw. This opennag is of 
elongate design, so that the fixing plates can be adjusted with respect to one anofiier. 

« 

ft 

It has been fourid that, under some circomstances, it is difBcolt to ensure cptunum 
fixing with a design of this type, since, during surgery, a screwdriver has to be used to 

25 exert a considerable force on the screws, and this is not possible under all 
circumstances. Moreover, in many applications it is desirable to exert a compression on 
the bone parts in which anchoring is taking place. The bone parts can be made to grow 
together rapidly as a result of fiiese bone parts being pressed against one another Qf 
appropriate with a fiirther bone part between them). Ihis is not possible with the design 

30 shown in FR 2:766353. 

Moreover, in particular immediately after fitting, there is a risk of the screws becoming 
loose, with all Afi associated consequences. Therefore, patients are kept in hospital for 
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a long time and their movem^t is limited as far as possible, isx order to avoid such 
probl^ims* 

* 

The object of the present invention is to provide a more stable structure' in which tfiere 
S is less interference with the sortoundzng tissue. Moreover* a smictiire of tibis type must 
' be spatially stable. Hie rigidity is of particular importance in this context 

♦ 

In a fixing device as described above, this object is achieved in that the first connecting 

« 

part comprises two spaced lips for receiving the tongue-like secoixd connecting part in. 
10 between- 

These connecling parts interact with one another as a result of being designed in such a 

t . * 

manner that they can slide along one another: This sliding may be a telescopic 
movem^t or any other fbrni of sliding movement* In this way, it is possible to obtain a 
15 compact structure which projects to a much lesser extent with respect to tijie bone parts 
than structures according to the prior art. firstly, there is less iziitation to the 
suxrouixding tissue, and secondly the moment which is applied during compression of 
the bone parts when the fixing plates are being fitted is considerably limited, and in fact 
simply comprises tension in reaction to the coznpresdon. 

20 

According to an advantageous embodiment, the connecting parts are designed as a 
tongue, which is connected to one fixing plate, and two lips, which lie at a distance 
&om one another and are axranged in the second fixing plate^ with the tongue sliding 
between the lips. The tongue can be clamped between the lips as a result of a s^^eading 
25 mechanism. 

Spreading can be achieved* for exanqile, as a result of conical screws being introduced 
into openings in the tongue. When they are tightened further, these conical screws press 
the tongne against the lips so that it is clamped in place. Moreover, the tongue/lips can 
30 be rougjiened in order to ixopime engagem^t 

Further stability can be obtained i£» in the direction of movement of the connecting 
parts, the screws lying opposite one another belonging to the different connecting parts 
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are airanged with their ends converging in the bone part in question. 

According to an advantageous embodiment^ said fixing plates comprise a sleeve-like 
part vfbidx extends beyond them and has a bore wlfh a first diameter which lies in line 
5 with an opening in said plate which has a s^ond, larger diameter. 

As a result of the openings being designed m a particular way, with the sleeve*like part 
adjoining them, it is firstly possible to allow screws to be countersunk m the fixing 
plates. This means that flxeie are no longer any ptojectins screws, with the result that 
10 the surrounding tis^e is not ixxitated. Particularly stable positioning results fimi (he 
presence of the sleeves which engage in particular in the bard outer layer of the bone of 
the vertebra part. The screws extend mto &e softer core part of the bone. The external 

■ 

diameter of sleeves of ftis type wiU generaUy be greater thar^ the ^ameter of screws 
which are customary in the prior art, and since they can be of externally smooth design, 
1 5 optimum engagement with the harder part of the bone is ensured. 

According to an advantageous etobodiment of the invention, sleeves of this type are 
designed to taper conically on the outside in the direction of the bone. This makes it 
possible to attain improved fixiog in fhie bone. 

20 

It is possible to provide for lockup between the screw and the opening in any way 
which is known from the prior art For example^ it is possible to fit projections/recesses. 
A design of this type is particularly simple to implement if the sleeve-like part is 
provided with a screw diread which is used to guide the coxrespondins screw. After all, 
25 when the screw is being screwed xn^ the force exerted on the screw tbiough engagement 
with the core material of the bone will be relatively low, and consequently it is not 
under all circumstances possible to easily feel when the relevant screw is '"tighf \ 
Providing the sleeve-Iike part wifli a screw thread, optionally in combination witti an 
indicator in the vicinity of the opemng for the corresponding screw, corresponding to 

« 

30 an indicator on the screw itself, allows accurate control of the tightening of the screw in 
the softer part of the bone. 

The invention also relates to a kit conii«ising a fixing device according to the 
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inv^itioii, screws for securing it, which screws comprise a head with- a diameter 
which is slightly smaU^ than the said second diameter of the said opening for receiving 
thextL 

■ 

■ 

5 More particulaxty, &e screws described above are provided with two differeni screw 
• threads. A first screw thread wtth a relatively large minor diameter, which is designed 

to engage on the sleeve-like part, which may optionally ]be provided with a screw 
thread. The second screw thread is used to cut into the softer bone material. In this case, 
fhe miooi' diameter is preferably smaller. 

10 

The mventioii will be explained in more detail below with reference to an exemplary 
embodiment which is illnstrated in the drawing, in which: 

m 

t 

Fig. 1 shows a perqiective, diagrammatic view of the two fbdng plates of the fixing 
15 device according to the invention in an exploded state; 

Fig. 2 shows the way in which bores are made in a vertebra part which is to be provided 
with the fixing plates according to the invention; 

Fig. 3 shows a fixing plate according to fhe' invention arranged on a vertebra part; and 
Fig. 4 shows a fixing plate according to the invention arranged on two vertebra parts 
20 which lie at a distance from one another; and 

Fig. S diagratnmatically depicts the fixit:^ device according to the mvmtion anroiged 
on two vertebra parts in accordance with the invention. 

The fisdng device according to the invention is illustrated as an ^aoaple in the 
25 drawings and is denoted ov^all by 1. It comprises two fixing plates 2, 3 which can be 
fibced with respect to one another. Each fixing plate comprises a body part 4. Fixing 
plate 3 is provided with a tongue 5 which projects firom the body part as comiBcting 
means ^hich is provided with small bores 8 which are adjoined by slots 20. As an 
alternative to the arrangement shown in the drawing, fhe end of the tongue may be 
30 rounded. 

Fixing plate 2 is provided with two hps 6 which lie opposite one another and between 
which a groove 7 is delimited. The lips are connected beneath the groove by means of a 
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base21. 

The spacing between the lips 6, i.e. the width of the groove 1, is such ^t tongue S can 
be received in sliding fashion in the groove. If appropriate, tongue 5 and groove 7 are 
5 designed in dovetail fbnn, so that these parts can be guided in a very piedse manner 
with respect to one another. Tongue 5 is fixed in groove 7 as a result of a screw 22 
htins fitted into bore 8 (Fig, 4), with the re^t that the slots 20 are spread open, thus 
producing a clamping action. 

10 Each of the body parts 4 is provided with two openings. Details of these opexxings can 
be seen from Fig, 3. Each opening is denoted by 9 and has a relatively laige diameter 

m 

for receiving the head 13 of a screw 12. Sleeves 10 are present acljacent to each opening 
9 and projecting with iieq>ect to each fixing plate. These sleeves are designed to taper 
conically on the outside in the direction away Irom the plate, i.e. to t^er conically 
15 towards tbeh* free end, and have a smaller bore, so that the head 13 of the screw 12 
comes to lie on the top part of the sleeve 10. If appropriate, the sleeves 10 may be 
provided with a screw thread 16. The centre line of the sleeves is denoted by 17, and as 
can be seen fiiom Fig. 3, an angle a is delimited between these two centre lines. This 

angle a is dependent on the application, and in the case of vertebrae, for example, is 
20 preferably between 1 1 and 14*'. 

Fig. 2 shows the way in which bores are made in a vertebia part 18. They are stepped 
bores. Bores of this type can be produced in one or two steps using an optionally 

■ 

stepped diiU. 

25 

After these bores have been made^ it is possible to introduce screws 12, TThese screws 
12 are provided with two types of screw thread. A first screw-thread part 14 
corresponds to the screw thread 16 in the sleeve part 10 and has a relatively smaU pitch. 
A second screw-thread part 15 has a larger pitch and is used for optimum engagement 
30 with the relatively soft core material of the vertebra part in question. 

The fixing device described above is secured in the following way to tiie vertebra parts 
18 and 19 which are shown in Fig, 4. First of all, the fixing plates 2 and 3 are sUd into 
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one anofher, or are supplied isx such a state. Theik they are posidoned with'respect to 
one another, in such a way that the corresponding fixing plates can be aiianged m the 
corresponding bores ux the v^ebrae 18 and the vertebra part 19, respectively. The 
sleeves 10 provide optimum engagement between the top, widened part of the bores in 
5 the vertebra parts, as a result of the conically tapen^g free ends. Thea> tiie screws 12 
are introducai until the relevant fixing plates have been coxnpletdy fixed. Then, the 
screws are locked. This can take place in any conceivable way which is known irom 
the prior art. One possibility is for the screws 12 to be provided with a notch, while the 
edge of the openingjS 9 is provided with a projection, with the result that a type of snap- 
10 in effect is obtained. Another possibility is for tihe screws 12 to become jammed in a 
screw thread which is arranged in a corresponding way in the sleeves. Fig. 4 shows a 
diagxamznalic, partial cross section illustrating that ttie free ends of screws belonging to 
opposite fixing plates point towards one another. This allows a relatively hi£^ 
compression foroe to be absorbed. 

■ 15 

External compression of this type is ^plied after the fixing plates 2 aiKl 3 have been 
secured^ as illustrated in Fig. S. 

When sufiBcient force is applied, screw 22 is introduced, with the result tiiat tongue 5 is 
20 clamped against lips 6. Then, the external compression can be removed and the result is 
an externally smooth assembly, in which the force is transmitted to the wall of the 
opposite vertebra paat at the minimum possible distance . from the wall of the 
corresponding vertebra parts. Particularly stable anchoring of the fixing plate is 
achieved by &e design in accordance with, tihe invention. It will he understood that the 
25 constniction according to die invention makes it considerably easier to fix the fixing 
plates with respect to one another. Unlike in the prior art, it is no longer necessary to 
laboriously fit fixing pins at an operation site which is difficuU to reach. 

t 

It will also be understood that the screws mzy comprise any structure which is known 
30 in the prior art. It is possible to use screws with a double ^crew thread. The scr&ws are 
accurately guided by the bore 1 1 in sleeve 10. 

Simple means can be used to apply the compression fomes by traction between the two 
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closest parts of the two fbdng plates. This contrasts with the arrangement which 
known in the prior art, in which piessure is exerted on the p^rts of the structure which 
lie furthest apart. 

■ 

5 On readmg the above description, the person skilled in the art will actually arrive at 
variants which are obvious and He within the scope of the appended clahns. Moreover, 
the invention cm. be used not only to fix vertebra parts, but also to fix other botie parts. 
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ClaiiDS 

« 

1 . Fixing device (1) for fixing two bone parts (18, 19) with respect to one another, 
which device cocapn&es two fixing plates (2, 3)» which are each provided with openings 

5 (9) for receiving securing means> such as screws (12) for securing the said fixing plate 
to the said bone part, as well as connecting means for fixing the said fixing parts with 
respect to one another, said cottnectis^ means comprising a first connecting part, which 
is connected to the first fixing plate, and a second connecting part, wbick is connected 
to the second fixing plate> said first and second connecting ports being slideable and 
10 fixable with respect to one another, characterized in that fixe first connecting part 
comprises two spaced lips (6) for receiving the toogue-hke second connecting part in 
between (5). 

2. Fixing device accordii:^ to Claim 1, in which said second connectLag part is 
1 5 spreadable in order to be clamped between the said lips. 

4 

3. Fixing device according to one of the preceding cUixns, in which said fixing 
plates comprise a sleeve-like part (10) which extends beyond them and has a bore (1 1) 
with a first diameter which lies in line with an opemng (9) in the said plate which has a 

20 second, larger diameter. 

4. Fixing device according to Claim 3, in which the said sleeve-like part is provided 

■ 

with a screw thread (16). 

2S 5. Fixing device according to Claim 3 or 4, in which the centre axes of sleeve-like 
parts of two fixiag plates are designed to extend towards one another in the direction of 
the free ends of the screws, 

6. Fixing device according to one of Claims 3-S, in which the sleeve-like part t^ers 
30 conically on the outside towards its firee end. 

7. Fixing device according to one of thjs preceding claims, in which at least two 
openings which are pmvided with a sleeve-like part are arranged on a fixing plate> 
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9 . 
which openings are not aligoed with respect to the centre line wKch connects the said 
two fixing plates in the fitted state, the centre lines of the said bores being ananged at 
an angle with respect to one anoth©: in the plane which is peipeaKcular to the centre 
line wbich connects the said two fixing plates in the fitted state. 

5 

8. Kit comipiising a fixing device according to one of the preceding blaima, and 
screws (12) for securing it, which screws comprise a head wifli a diameter which ia 
slightly smaUer than the said second diameter of the said opening for receiving them- 

10 9. Kit according to Claim 8. in which the said screws are pro\dded with a first screw 
thread (14) in the vicinity of the head, with a relatively large core diameter and a 
second screw thread (15) in the vicinity of their fi:ee end, with a leladvely small 
diameter. 



15 10. Method for fitting a fixing device fc 

another, comprising the proviaaa of openings in the related bone parts, positioning a 
fixing plate onto said openings, using screws to secure the fixing plates and fix the 
fixing plates v/ith respect to one another* wherein providing said opaaings comprises 
preparing at least two bores* which are at an angle in the direction perpendicular to the 

20 connecting line between the fixing plates, for each fixing plate, characterized in that 
said botes, parallel to the connecting line between the fixing plates, are at an angle 
which is such that the feee ends of the screws which are to be introduced point towards 
one another. 

25 11. Method according to Claim 10» in which ttie angle of tiie bores, in the directioii 
perpendicular to the connectmg line between the fixing plates, is between U and 14^. 

« 

12. Method according to one of Claims 10 or U, in which said fixing plates are 
initiaUy fixed to the vertetea parts in such a m^mer that they can move with respect to 
30 <me another only in the direction of the connecting line between said fixing plates, and 
then ihe fixing plates are secured to the relevant bones. 



13. Method according to Claim 12, in which, after the said fixing plates have been 
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secured to tlie bones, said fixing plates are driven towards one another and are fixed 
with respect to one another. 

* 

14. Method according to Claims 10-13, in which the said screws (12) are locked. 
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